
Some pressure switches can be activated by many parts of the body e.g. chin, arm, leg, depending on the strengths and needs of the person
involved.
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"What binds these children (with special
needs) together, also binds them to the rest
of humanity: their need to have an enjoyable
and estimable life and to be able to interact
satisfyingly with their environment and its
people, things and demands. Sometimes we
require speaial techniques and technology
to help us meet their needs. Only when
these are lacking are they truly
handicapped". (Goldenberg, 1983:4)

AREAS OF CONCERN
(1) A lack of quality educational software

that may be accessed by disabled
students using a range and variety of
peripheral and switching devices.

(2) The problem of locating and obtaining
quality educational software packages

from overseas sources.
(3) The lack of assessment centres to

effectively match students' needs and
abilities with the most appropriate
device (s) .

(4) The expense and cost to parents and
schools in purchasing peripheral and
switching devices.

(5) Who do the "educators" see as being
the uses of computers in educational
settings?

The use of computer technology by

students with special educational needs is
proving to be very successful. Teachers who
are using the technology with students with
a wide range and d,egree of disabilities and
in a variety of educational settings are finding
that it is a valuable teaching aid. The use of
appropriate hardware and software improves
the chances of a disabled or impaired
student learning successfully. It promotes
greater independence and autonomy, as

well as providing an opportunity for the
individual to enjoy creative and social
activities that perhaps were not able to be
taken up previously" Use of such technology
also allows the teacher to develop and put
into practice individual educational
programmes (lEPs) to meet the needs of
their students. The technology can provide
the means by which the students can learn
more effectively, maximise their strengths
and skills and thus endeavour to lessen the
impact of their particular disability. The use
of such technology can improve their quality
of life.

These elements are enhanced by the fact
that few students, unlike many adults, suffer
from "computerphobia".
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The machinery holds few fears for them and
they enjoy using it. Through using
computers, they can build up their personal
skills, self confidence, and self esteem
because they are using the technology in a
dynamic sense. From classroom reports, the
concentration and attention span of students
increases because of the interactive nature
and multi-sensory feedback elements
contained in many good software packages.
Many students who were reluctant learners
are motivated and attracted by the multi-
sensory approach available on the computer
utilizing colour, graphics, movement and
auditory feedback.

But who are the students in the school
population to which I am referring? We need
to consider the needs of students with
intellectual impairments, those with hearing
or visual impairments, those with physical
disabilities as well as students with learning,
emotional and/or behavioural problems.
The degree to which such students are
impaired extends from those in the mild
range up to those in the severe range. A
percentage of this group is also classified as

being multi-handicapped.

The educational placement of these
students ranges from those placed in
mainstream classes, students who are
partially or wholly integrated, students
enrolled in special education classes attached
to mainstream schools, to those students
placed in schools for specific purposes. With
the active implementation of the "lntegration
Policy" in NSW Government schools, a

greater number and a wider range of more
severely impaired students will be found in
mainstream classes and schools than
previously. The aim of this policy is to place
students who have special educational needs
into what is considered to be the most
advantageous educational environment for
them. As a result of the implementation of
this policy, there has been an upward
movement of students with a range of
disabilities into "mainstream" educational
situations. Thus, more and more students
who would be classified as having a

handicap and/or disability are to be found
in classrooms of the "normal" schools. The
general educational needs of these students
and how computer technology can be used
to lessen the impact of their particular
disability(ies) has also to be considered.

Many of these students using computers
in the school environment have no
restriction using the standard keyboard to
access a computer system. But what we
need to consider are those other students,
who because of physical, sensory, or
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The use of a keyboard guard can reduce the problem of multiple key strike for childrcn with co-ordination
or spasticity problems.

learning disabilities, or because of fine
and/or gross motor problems cannot access

and input to the computer in a standard
manner" How are they going to be able to
open and use the powerful elements
available to them through computer
technology? One of the critical problems is

to correctly identify the most suitable input
device for these students that will allow them
ready access to the wide range of
educational, recreational, and vocational
orientated software packages to be found in
the market place.

Input Devices
Some students can use the standard

QWERTY keyboard while others may need
to utilize such aids as headpointers,
handprods or mouth sticks to achieve a

similar access. The use of a simply made
keyboard guard which is placed over the
standard computer keyboard, can provide
easier access for students. For these and
other students with co-ordination or
spasticity problems, using the kny guard
reduces the problem of multiple key strike
with a corresponding increase in accuracy
and fluency. In most cases the wiring of the
keyboard only needs a slight modification to
stop a letter or number being repeated
constantly while the key is depressed. Two
locking levers can also be put on the guard
to allow the user to use two key input, for
exan'rple using the < SHIFT )and
< CONTROL > functions.

There is a range of readily available
commercial input devices that can be utilized
by students who need an alternative means
of accessing the computer. Some of the
more standard input devices are joy sticks,
paddles and the "mouse"" A number of
problems exist with these devices mainly
because quality educational software
packages that can be used with them are
only available in small numbers. With the
"mouse" that is available on a wide range
of computers many students, particularly
those who are developmentally delayed, can
not cope with the 90 degree change in
perspective between the movement of the
"mouse" and the resulting on-screen
movement. The use of the "mouse" requires
good fine motor skills on the part of the
unimpaired adult users, so the problems
f aced by disabled students can well be
imagined.

The Koala Pad and Power Pad are both
touch sensitive pads, consisting of a flat
surface that is divided into a number of
programmable squares. l'he Koala Pad is

about 10cms square while the Power Pad is

about 30cms square. Both are light weight
and, because of the length of the connecting
cable, can be used some distance from the
computer. In the main, their graphic
capabilities could be used to extend the
artistic skills of the students and perhaps
used to establish an alternative written mode
of communication. The lack of qualitv



educational software packages reduces the

usability of both these devices. A further
restriction evident with the Koala pad is that

it requires a co-ordinated two-handed
operation which negates its use for some

students.While the Power Pad is not currently

being manufactured for the Apple systems,

a large number of them can still be found
in schools.

The Concept Key Board, another touch

sensitive pad, interfaces with the BBC
computer and comes in two different sizes

that correspond to the A3 and A4 sized

sheets of paper. It has a wide range of

software available and each package has a
number of overlays to support the individual
programs. This peripheral device is also

available on the Apple computer, but does

not have the same large range of software
as do the BBC systems.

A further type of touch pad for the Apple
computer is the Muppet Learning Keys.
The board is set out in a colourful manner

that makes it very attractive to young

children. It has an alphabetical keyboard, a
number line, areas for each maths operation,
and areas put aside for some common
command functions. All of these are based

around Sesame Street characters. A
restriction for some students could be the
number of items on the board that could act

as distractors. Again, the main problem area

is the lack of quality educational software,
although recently, additional software
packages have been released in Australia.

A government scheme established in

England and Wales, the Microelectronics
Education Program (MEP) was funded with

nine million pounds of which one million
pounds was set aside specifically for special

education to pay for software development.
The program has resulted in the
development of a range of software
programs including additional Concept Key

Board packages and new peripheral devices

such as the "button box", touch screen
and photonic wand that all interface with
the BBC computer.

The button box is a large box with big

knobs operating three switches. The mere

size of it makes it attractive to students with
iine motor or co-ordination problems. The
:ouch screen is placed over the monitor
screen using suction caps and uses a series

:f micro-switches together with a number of

)erspex plates. The number and size of the

:lates can be altered to meet the needs of
:he particular software programs. These two

:eripherals support the Micromate range
rf software that is designed to be used by

young intellectually impaired and /or
language delayed students. It has a suite of
\2 programs to assist in the development of

early cognition and language skills. The two
peripherals are easy to interchange. The

Micromate software and the two peripherals

are now allso availablle for Apple computers.

The photonic wand and the light pens
are similar to each other in function and

operation. Both use photo-electric elements
that promote a response by an interaction
between the software and the user's

onscreen actions. They are mostly used with
graphic production, music generation, or to

write on the screen as a form of
communication. In general, both lack

sufficient quantities of quality supporting
educational software.

The Thrboball for the Macintosh, and the

Tiacker ball for the BBC are similar to each

other. The devices are made up of a large

ball set on bearings and placed into a plastic

mounting. The user only has to rotate the
ball to generate cursor or indictor arrow

movement on the screen. They perform
similar functions to the "mouse" and both

have the same software and user perception

restrictions as does the "mouse". From
personal observation the Turbo and Tiacker

balls appear to be easier for students to use

because the body of the device remains
stationary. The three dimensional spatial
movement that is possible with the "mouse"

is only restricted by the length of the

connecting cable. This range of possible

movement and resulting cursor movement
appears to cause the major difficulty for
students.

Two peripherals that I have had the

opportunity to recently review are the Touch
Window and the Presfax 100. The Touch

Window is a true touch sensitive screen for
the Apple that can be used as a touch
screen, a graphics tablet or in conjunction
with an interactive book that comes with it.

It plugs into the games port at the back of
the IIe. It supports the Laureate Learning
range of software as well as a range of
pioblem solving and graphic packages that

have been commended in teacher
evaluations. The Laureate range of software

packages involves language intervention and

assessment, teaching and using basic

concepts, dS well as augmentative
communication aids.

The Presfax 100 was designed to

supplement the computer keyboard. It is

37cms square and is a touch sensitive tablet.

It can be used as an alternative input device

to bypass the keyboard, or as a touch pad.

The keypad has one piece of supporting
software, and has the ability to be

programmed by the user. Versions are

available for the Apple and the BBC.

The peripherals that have been outiined
so far are directed towards the more
physically able students. For those students
whose degree of disability is greater, the

keyboard or these devices may be too
difficult for them to operate. Thus, what is

required are devices that go beyond being

simply alternative input devices but which

can be used as prosthetic tools as well. Such

devices extend the use of the cornputer
beyond that of education, into such areas

as communication, environmental control,

The Concept Keyboard
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and to enable the performance of functions
that the individual's bodies may not have

been capable of previously.

For th e m ore severe ly i mp aire d
individuals, a range of specialised
switching devices may need to be used

to access the available computer technology.
For such individuals a large range of single

and multiple switching devices is available
commercially, or can be developed by such

support agencies as Technical Aid for the
Disabled or can be constructed from readily
available parts. Technical Aid for the
Disabled (T.A.D.) is a national voluntary
organisation dedicated to designing and
making aids for people with disabilities,

when such aids are un available
commercially. The NSW group is based at

the Royal Ryde Rehabilitation Hospital and
is involved in the production of one-off
pieces of equipment. Their labour is

voluntary and they charge only for the cost

of materials.

The range of switches that is available

commercially includes a variety of pressure

switches, heat switches, electromyographic
(muscle activated) switches and others that
require the movement of a specific body
part. At their simplest, the switches have

only two positions, on and off. The majority
of these switches require only a single overt
movement on the part of the user to
complete the circuit. The area of extreme
importance with such switches is in the
evaluation of the student's strengths,
weaknesses, and needs, so that the most
suitable switching device can be

recommended. I shall only cover a small
selection of the available switches so that you

may understand some of the elments
involved.

The "rocker switch" is a pressure switch
that requires a small rocking movement or
pressing action to complete the circuit. This

switch is very adaptable in that it can be

activated by many parts of the body, eg. the

arm, leg, elbow, chin, head, depending on

the strengths and needs of the person

involved. Many variations of this one switch
are to be found in use. The H.A.L.O.\U.
(Head, Arm, ["eg or Whatever) is a mercury

filled tilt activated switch, which as its name

indicates, can be used in a variety of
positions. The light beam switch is

activated when the beam is broken. The

means of breaking the beam would depend

on the strengths of the individual student.

Others include chin switches, suck and puff
switches, an eye brow switch as well as a

range of tilt switches.

OUTPUT DEVICES
For some students the restriction is not in

their accessing the computer but rather in
getting a usable output from it. This may

range from students, who becaus e of fine
motor co-ordination or physical problems,

cannot write legibly but who can use a
keyboard. For them the answer may lie in
their using a word processor and printer.

For sturdents with a visual impairment
there are a number of problems in regard

to their acquiring suitable output. For them

to be able to use computer technology in a
worthwhile sense they require a feedback
from the computer that they can interpret.
This may be in the form of large sized screen

content or auditory output from the

computer. The large screen content may

only require a large magnifying glass to

be placed in front of the monitor or the use

of a software package such as Magic Slate
Word Processor, which has a large print
option of 2A characters per line.

Auditory output can be realised through
the use of quality voice synthesisers. Two

software packages which are available are

the "Talking Software" and the "Talking
TextWriter". They each consist of a word
processing package, a printer, and an

"Echo * " voice synthesiser. The user can

set up the the parameters within the software

to feedback single letter, whole word, or
complete sentences via the speaker that

comes with' the package.

When the users are braille readers, the

restriction in many cases lies in the shortage
of braille embossed material available to
schools or the long time delay needed to
acquire it. This can be overcome by

interfacing the standard micro-computer to
a braille embosser and using a suitable
software package such as Braille-Edit. The

end result is the production of Grades 1 or

2 braille in either 6 or 8 point styles are

available to a person with normal
keyboarding skills. A number of text
readers utilizing speech generation are also

on the market but their price makes them
prohibitive to schools.

The ViewScan camera is a portable

device that uses a small hand held camera
to magnify text for the user on a portable

screen. The ViewScan Text System which
includes the camera and screen also

provides larger print reproduction as well as

word processing facilities where the letters

and words from work files are enlarged on
the screen. They can also be captured to
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tape, down loaded to disc, or interfaced to

other external computers, typewriters,
printers, or communication systems. Use of
such hardware can go beyond that of day-

to-day educational needs.

Non-vocal students are faced with a

restriction that can isolate them, and stop
them f rom interacting within their
environment. The Touch Talker and Light
Talker are two examples of an available
range of electronic communication boards.
The user can select a sequence of squares

from the grid presented to communicate
with those around them. The squares are

fully programmable so the contents can be

personalised to meet the needs of individual

users. The onboard voice synthesiser then

reproduces the message produced by the

user. The boards also have a crystal display

unit and a small onboard printer. Pictures

or icons can be placed on each square for
non-readers. The board may be used by

direct selection or with a range of input
devices outlined earlier, utilizing row column

scanning.

The physically impaired, immobile
students may need another form of output
to meet their needs. By using such
peripherals as the Floor Tirrtle, BiS Trak
or som e of. the Fischertechnik or Lego
Technic material interfaced to computers
and used with any form's of Logo available,

such students can achieve a "form" of
mobility. They can explore the environment
about them, learning about spatial
relationships, distance, direction, angles,

cause and effects as well as the meanings

of such concepts as in front of , behind,
around, near, all in an open ended discovery

based learning enviroment

The use of Electrical Information
Systems (EIS) with the appropriate
hardware and software elements by persons

with disabilities has the potential for bringing
about wide ranging changes in their lives.

People with physical or sensorial handicaps

can now have access to electronic shopping
and banking and communication. As well
they can make travel and entertainment
arrangements by using one of the
information services that are available. The

use of EIS can also be extended by users into

accessing remote information databases that
are becoming such a part of the information
explosion in today's society. Some of the

systems that are accessible in Australia are

Viatel, Telemeffio, Minerva and Bulletin.

A number of specific data bases exist that

attempt to meet the needs of disabled



individuals. Computer Assisted
Management of Curriculum Objectives
(CAMOCO) is a Victorian sited remote
database established as a means of providing
a range of educational orientated task
analyses that are contained in the curriculum
areas of attention, self care, motor,
cognition, socialization, communication
and/or work skills. DISCOM is another
system that is being developed as a means
of disseminating information as well as

providing a communication system for
disabled persons.

INTERFACE DEVICES
The means to connect the available range
of switching devices to the computer
hardware is made possible through the
availability of a number of interface devices.

The Adaptive Firmware Card for the
Apple allows the user to run commercial
software packages using any of the 16
possible alternative input devices. These
devices include those for single and two
switch users, expanded keyboard for direct
selectors, and assisting features for persons
using a head wand etc. The card is easy to
install and comes with an interface box,
supporting software and documentation.
The interface box has the capabilities to
connect two input devices at a time using
phone jacks.

The Adaptive Device Interface is a
srnall box providing seven phone jack

connectors, so that any switch controlled
program can be controlled by plugging in the
device. Two other similar devices are the Nu-
Apple Interface (NAIS) and the Apple
Switch Interface. All of these connect to
the computer via the games l/O port.

For the BBC the Micrex interface box
is available. This has four sockets for jack
plugs to allow the use of up to four switches
at a time. Another modification that is

available is the Key Master keyboard
emulator. Through the use of a second
monitor and the scanning element within the
accompanying software, most commercial
software packages can be accessed. The
BBC also has available a device called the
SlowMo that can be used to slow down any
commercially available software package.

The three devices all connect to the user
portion the BBC (Model B).

AREAS OF CONCERN
While there seems to be little problem with
acquiring the necessary hardware elements
to help disabled students to access computer
technology, a number of problems stand out.
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A young student using the Power Pad

The major areas of concern indicated in the
introduction are:

1) Software Needs
Firstly, the lack of quality educational
software at reasonable prices to support the
various peripheral pieces makes the use of
some of them impossible or puts very real
restrictions on their use. If procedures could
be written into software programs that allow
the option of accessing the program via a
range of peripherals and/or switching
devices it would extend the range of
potential student users of such packages. A
restriction also exists in trying to identify
specific pieces of software to help in meeting
the needs of specific disability groups.

2\ Locating software and peripheral
devices
The identification, evaluation, availability,
and cost of some of the interface devices
makes their use in schools impractical. For
example, the general availability of special
education specific software packages and
peripheral equipment in Australia has been
limited because there has been no distributor
appointed to handle items that relate to this
area of education. Teachers are left to their
own devices in identifying and importing the
packages and/or peripherals they want, with
little or no chance to preview them prior to
purchase. The Australian distributors of a

particular micro-computer on the NSW
Government Schools contract list appointed
a Melbourne based company in June 1987
to handle this specific area of education.

How this meets the needs of the teachers
and students in special education situations
is still to be seen.

3) Cost restraints
A further related problem is the price of
many of the peripheral devices that are
available commercially. The pricing structure

set up by the manufacturers and/or
distributors puts many of these devices out
of the price range that parents and schools
can afford. Perhaps if these devices were to
be recognised for the role they play as

prosthetic devices and thereby possibly be
exempt from sales tax, then they would
become more accessable to the full range of
potential users.

4) Absence of evaluation centres
Another restriction is the non-existence in
N.S.W. of an assessment centre. The role of
such a centre would be to test, evaluate, and
identify the input device that best meets the
needs of individual students. This type of
matching of the peripherals to needs and
strengths, would lessen the amount of time
lost, and the frustration generated by the
present trial and error method used in most
situations. This does not relate only to
accessing computer technology but involves
a wider issue of communication,
environmental control devices etc. Centres
such as these have reportedly been
successfully established in the United States
for some period of time.
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Cne such Australian based centre, the
Microconnputer Apptications Centre
(MAC), has been recently set up in South
Melbourne. The MAC has been established
as a central resource that assists in the
application of microcomputer technology to
meet the needs and abilities of people with
disabilities. special considerations such as
access, voice output, and speed of programs
must be taken into consideration when
decisions are being made on selection of
computer technology for disabled people.
Such people can attend the Centre for
assessrnent and to trial the equipment. MAC
employs Spuech Pathologists and
Occupational Therapists to assist clients, to
recommend the most suitable device for
each person, to evaluate new equipment as
well as encouraging the development of and
liaison with other support agencies.

A Switch Assessrnent kit has been
produced by the Centre containing a range
of nine switches that can be transported to
country and interstate centres. Another kit
that has also been developed is a Fixtures
Assessment kit that has a variety of
interconnecting cornponents - goosenecks,
rods, clamps, joints and switch mounting
plates. Any combination of the elernents can
be used to construct an individualised system
for a client. The kits are designed to enhance
each other and so objective measures can
be obtained on an individual's skills and
needs. (Kirkiand, 1985). Hopefully N.S.W.
and other states will follow this example.
Only time will teli.

5) Who is seen as the'bornputer user"?
Perhaps the most worrying concern to ffi€,
is the preconceived picture that many
educationalists and teachers have of who is
the "computer user". In the vast majority of
cases the "computer tiser" is seen as being
a student with no disabilities and/or
handicaps. This notion permeates the entire
educational system on a number of levels,
upward, to the level of the decision and
policy makers as reflected in the allocation
of (or lack of) funds, policies, personnel, and
resources to this specific area of education.
A sirniliar attitude is also obvious at the level
of the classroom practitioner as can be seen
in school and classroom policies and
practices. This mental image needs to be
broken down, so that students with
disabilities can obtain, through the use of the
computer technology that is available today,
an equality of opportunity that has been
denied to many of them to date.

The use of this technology with such
students can develop in individuals a level

of independence, autonoffiy, and quality of
life that may not have been possible
otherwise. But the question remains
unanswered, "Will it in fact happen?". For
"projects that dare to be simultaneously at
the frontiers of psychology, education,
medicine, rehabilitation and technology are
difficult to undertake" (Goldenberg, 19g3:
159) while having the potential to make a
lifelong impact.

REFERENCES
Barson Computers (1984). Catalog of B"B.C.
Software and Hardware for Special
Education. Sydney.

Behrmanrr, M.
Microcomputers
California: Colleqe

(1984) . Handbook of
in Special Education.

Hill Press inc.

Bureau of Education for Exceptional students
(1985) . A Resource Manual for the
Development and Support of Special
Programs for Exceptional Students VoI.
n11-1" State of Florida.

Goldenberg, P" Special Technology for
Special Children" Maryland, U.S.A: University
Park Press.

Hagen, D (1984). Microcornputer Resource
Book for Special Education. Virginia: Reston
Publishing Company Inc.

Hawkridge, D. Hales, G (1985) . New
Inforrnation Technology in the Education of
Disabled Children and Adults. Croom Helm.

Kirkland, J. (1986) The Development of
Microcornputer Applications Centre, The
Switching and Assessnnent Kit. Wollongong:
Micros Plus Working Conference.

Rostron, A and Savell, D. (1984) .

Microtechnology in Special Education.
Croom Helm Press"

Page 44 ALJSTRALIAN EDUCATIONAL COMPUTINC OCTOBER 7987


